Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.031; wR factor = 0.087; data-to-parameter ratio = 10.8.
In the title compound, C 26 H 27 NO 4 , the heterocyclic ring assumes a half-chair conformation and intermolecular C-HÁ Á ÁO interactions help to construct the three-dimensional network within the crystal packing.
Related literature
The title compound is a precursor to chiral catalysts bearing a tetrahydroisoquinoline (TIQ) backbone. TIQ catalyst precursors have shown to be efficient for several asymmetric transformations, see: Chakka et al. (2010) ; Kawthekar et al. (2010) . For related structures, see: Naicker et al. (2009, 2010, 2011) . For the assignment of the absolute stereochemisty by NMR, see: Aubry et al. (2006) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Kawthekar et al.,2010 and Naicker et al., 2010) The title compound (Fig. 1) is a precursor in the synthesis of several novel chiral ligands containing the TIQ framework.
The absolute stereochemistry of the crystal was confirmed to be S,S at C1 and C9 positions respectively by proton NMR spectroscopy. We recently reported the crystal structure of the R,S diastereomer at the C1 and C9 positions respectively. (Naicker et al., 2009) Interestingly, there are several significant differences between these diasteromeric crystals. The title compound crystallizes with monoclinic (P21) symmetry while its diastereomer has triclinic (P1)symmetry. Also the N-containing six membered ring assumes a half chair conformation [Q=0.5312 (16) Å, θ= 53.39 (17)° and φ=324.7 (2)°] as apposed to a half boat conformation (Fig. 1) . This heterocyclic ring shape affects the position of the ester moiety relative to the phenyl ring at the C1 position. The torsion angle for C1-N1-C9-C10 is -171.7 (1)° while for the diastereomer this angle was 66.0 (2)°.
In addition, the N-benzyl and phenyl ring at C1 exisit in a cis orientation along the N1-C9 bond with a dihedral angle of 70.2 (2)° while for the diasteromer they are trans to each other with a dihedral angle of -64.7 (1)°. From the plain formed by the atoms C1-C2-C7-C8-N1-C9 the maximum displacement from planarity for N1 is 0.334 Å and for C9 0.360 Å.
A single intramolecular interaction between H11B and the phenyl ring attached to C12 (2.862 Å) is evident (Fig. 1) . Two specific intermolecular short contacts originating from methoxy O1 and the ester O3 to different C-H groups (Fig. 2) link the molecules together in the crystal (Table 1 ). This arrangement results in chains parallel to the a axis. In the chain, the molecules are arranged so that their tails, linked by these C-H···O interactions, protrude to the outer edges of the chain, and their heads point towards the core of the chain.
To a solution of (1S,3S)-methyl 6,7-dimethoxy-1-phenyl-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (500 mg, 1.52 mmol) in acetonitrile (20 ml), solid K 2 CO 3 (635 mg, 4.58 mmol) was added followed by benzyl bromide (286 mg, 1.67 mmol) at ambient temperature. There after the reaction mixture was refluxed for 3 h. Completion of the reaction was monitored with TLC using hexane/ethyl acetate (60:40, R f =0.5). The solvent was evaporated and 30 ml of ethylacetate was added, washed with 2 × 10 ml of water, the organic layer was separated, and dried over anhydrous MgSO 4 . The solvent was evaporated under reduced pressure to afford crude product, which was purified by column chromatography using hexane:ethyl acetate 02, 147.81, 147.39, 143.22, 138.71, 129.63, 129.14, 129.12, 128.14, 127.98, 127.09, 126.98, 125.94, 111.44, 110.71, 64.79, 60.69, 59.07, 55.93, 55.90, 51.53, 30.55. Recrystallization from ethyl acetate at room temperature afforded colourless crystals suitable for X-ray analysis.
Refinement
All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were positioned geometrically with C-H distances ranging from 0.95 Å to 1.00 Å and refined as riding on their parent atoms with U iso (H) = 1.2 -1.5 U eq (C). With unmerged reflections the Flack x parameter equals to 0.7580 with e.s.d. 0.7487. In the final refinement Friedel pairs were averaged and the R factor is 0.0314. Figures   Fig. 1 . The molecular structure of the title compound with the atom numbering scheme and the intramolecular C11-H11B···π interaction. Displacement ellipsoids are drawn at the 40% probability level. Hydrogen atoms have been omitted for clarity. 
Special details
Experimental. Half sphere of data collected using the Bruker SAINT software package. Crystal to detector distance = 30 mm; combination of φ and ω scans of 0.5°, 50 s per °, 2 iterations. 
